Antigen-antibody interaction. The immunodominant region of EDP208 pili.
The EDP208 pilus contains a major antigenic determinant in the N-terminal dodecapeptide, as shown by E. A. Worobec, A. K. Taneja, R. S. Hodges, and W. Paranchych ((1983) J. Bacteriol. 153, 955-961). This peptide was chemically synthesized, coupled to bovine serum albumin with N-hydroxysuccinimidyl p-azido-benzoate, and used in immunoblot and enzyme-linked immunosorbent assays to show it was capable of reacting with anti-EDP208 pilus antibodies. Antibodies raised against the synthetic peptide conjugate were also capable of reacting with whole pili in these assays. To further examine the specific residues responsible for the antigenicity of this site, several peptide analogs were chemically synthesized. The relative affinity of these peptides for anti-EDP208 pilus antibodies was determined by a competitive enzyme-linked immunosorbent assay using the Fab fragment of anti-EDP208 pilus immunoglobulin G. From these results we established that the antigenic region of this peptide was the N-terminal pentapeptide, N-acetyl-Thr-Asp-Leu-Leu-Ala, and the key residues responsible for the antibody-antigen interaction are the N-acetyl-Thr1, Leu3, and Leu4. Hydrophobic interactions involving the methyl of the acetyl group and the leucine side chains make the largest contributions to the antigen-antibody interaction, while a lesser contribution is made by the Thr1 hydroxyl. The side chains of Asp2 and Ala5 contribute only weakly to the stabilization of the antigen-antibody complex.